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present invention relates to antistatic styrenic polyner conpositions and
nore specifically to a 5 conposition conprising a styrenic polynmer (A, a
copol yner (Byocomfaeagey pol yam de bl ocks and pol yet herCcT ARRIKAOEIBYri si ng
essentially ethylene oxide units -(CZH4__0)-, and a conpatibilizer (C .
10 The aimof the | VEPISTATIC SDYRENEC { PRLEMER cCOMPOSETIONS (A) antistatic
properties. The formation and retention of static-electricity charges on
the surface of nost plastics are known. The presence of static

electricity Ehethmeﬁﬂﬂiastln@enrcll@@ resldtes ftor aBtesbapie, styiense filns

sticking to ? ﬁ@?th%ﬁxmngﬂﬂﬁbnéihegh@'ffﬂd%%|t dfesepasaipy The prgsence
of static r|C|t on packagi.ng filnms may cause the accunul ation of

dust on the %?@P%ﬁé%l?ﬁ b& OPREREGET aﬁﬁ RS HpedBOLKBEE ud@) /Sty enic

resins, suc hc@§02 gel XBQYE@ﬁQthlﬁBSpoaly%mliﬁ@d Hl@dﬁ%k%rﬁ:a%ﬁﬁl}f@lfher
corrput ers,

phones, for televi far hot ocopi.er s, for
numer ous ot h oﬁg?l cFREPI&FAPH. SSPEHY r1L gﬁtyy @5‘5’?@? 5006%11% i o“hmo dust
but nost i mperdaiRtHy)-can aalds@ caupatddmdgeetro (@)cr opr ocessors or 25
constituents of electronic circuits present in these articles. For these
applications, it is generally desirable to find conpositions based on
styreni d& esThe whbse afir fdee riggiesttiign y iiss bel o9iBe 10U3?/ Biweuyed to

the Standard?bﬁ§ﬁéror}ﬁbo%%tlgk%ggcre?féﬁéfﬁl&s'SI%% bebowapidR16;5 74 cm
measured to the’standard I ECO3 (th resistivity being chosen as a

function of ¥ﬁ§en5bﬁpl@5“ﬁiﬁtﬁﬁwﬂﬁ?qqﬁﬁc%%@s%hﬁﬁﬁe%yBBsPﬁer%%ﬁ%ﬂq%lty

al ways increase mdést g 1sHE «d r agki Oowd hi STHes basedncen bhe ssigleration
t hat these FEiIS |V|t|es prOV|d 35 adequat e aQ statlcegrfgertlgg for

certain appl FcafrbhErty thethoplastic

15 example, in these films sticking to one another, making
them difficult to separate. The presence of static
electricity on packaging films may cause the
accumulation of dust on the articles to be packaged and
thus impede their use. Styrenic resins, such as

20 polystyrene or ABS, are used to make cases for
computers, for telephones, for televisions, for
photocopiers, and for numerous other articles. Static
electricity <causes accumulation of dust but most
importantly can also cause damage to microprocessors or

25 constituents of electronic circuits present in these
articles. For these applications, it is generally
desirable to find compositions based on styrenic resin
whose surface resistivity is below 5.10!° ?/? measured
to the standard IEC93 or whose volume resistivity 1is

30 below 5.10' ?.cm measured to the standard IEC93 (the
type of resistivity being chosen as a function of the
application, given that these two types of resistivity
always increase in the same direction). This 1is based
on the consideration that these resistivities provide

35 adequate antistatic properties for certain applications
in the field of polymer materials in contact with

electronic components.

The prior art has described antistatic agents, such as



in the field of polynmer materials in contact with electronic conponents.
The prior art has described antistatic agents, such as - 2 ionic
surfactants of ethoxylated am ne type or sulfonate type which are added
wi thin polyners. However, the antistatic properties of the polyners
depend on anmbient hum dity and are not permanent, since 5 these agents
mgrate to then$urfammrfﬁcﬁdnismalpﬁerSeamdxyﬁase@peamuxﬁbpohypers or

t h I I
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properties V‘@é?@nérénp%ﬁ%?‘@t h%ﬂx‘id'ﬁ%rs an@le%%'?ed + Peaiant, humdity. The
Japanese paten l'1cation JP 60 A, publlshed Sept ehber 4, 1985,

descri be coﬁb6§?tﬁ6ﬁ§t§5mé8ﬁ§F§t¢ﬁgt@ﬁ ﬁﬂmﬁQ§QIPﬂ($ﬁﬁ)Rﬁ#X@§¥ﬁ aflyet her

bl ock an1ded@@dpéearpamb@dmymy¥@6@aﬁeﬁgnlﬁ@eﬁgdggp@g1waﬁbéxye@m@@
sliding part wear - eS|siant The ntlstat operties are not

or
ment i oned. 2%19ﬁ 8nt | i RatYoRt %Y?sh% erfg R&&ry 181 1086,
descri bes coppoposednasaaﬁﬁﬁytaﬂidngemmgpedhegecagpnaeﬂhﬂunngumhe
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bl ended with rene unc i ona |ze an unsafurat
anhydri dé. Taatéstonposi pronsraiesusedichb n@k@ pefezreénh- nbidedlpasts. The

antistatic pa@§§5353§ a eamﬁgg Eh?ﬁ?@ _.The Japanese patent application
JP 60 023 435 A, 30 pu ruary % 1985, describes antistatic

conpositions conprising from5 to 80% of pol yether- esteram des and from 95
to 20% of a thernpppastke rgatBntChesgNiEaLMbNi NEr @bi a17pol yst yrenpe, ABS
and PMA, published September 4, 1985, describes compositions
15 consisting of from 0.01 to 50 parts of polyether block
amide and 100 parts of polystyrene, these being used to
make sliding parts and wear-resistant parts. The

antistatic properties are not mentioned.

20 Patent application EP 167 824, published
January 15, 1986, describes compositions similar to the
preceding compositions, and according to one embodiment
of the invention the polystyrene may be blended with a
polystyrene functionalized by an unsaturated carboxylic

25 anhydride. These compositions are used to make
injection-molded parts. The antistatic properties are
not mentioned.

The Japanese patent application JP 60 023 435 A,

30 published February 6, 1985, describes antistatic
compositions comprising from 5 to 80% of polyether-
esteramides and from 95 to 20% of a thermoplastic resin
chosen from, inter alia, polystyrene, ABS and PMMA,
this resin being functionalized by acrylic acid or

35 maleic anhydride. The amount of polyetheresteramide in
the examples is 30% by weight of the compositions.

The patent EP 242 158 describes antistatic compositions

comprising from 1 to 40% of polyetheresteramide and



this resin being functionalized by acrylic acid or 35 mal ei c anhydride. The
.amount of pol yetheresteramde in the exanples is 30% by wei ght of the
conpositions. The patent EP 242 158 describes antistatic conpositions
conprising from1l to 40% of pol yet herest3eram de and from 99 to 60% of a
thernmopl astic resin chosen from styrenic resins, PPO and pol ycarbonate.
Accor di ng t of&omprit ekped Enbedi menthermepdsrpdsi thiafmish akbesednpiiee a
vinyl polymest{uBat boRalsiizad bb@ £2d bEXYLEErBShEie ONBe2ot¥amB! & being a
pol ystyrene nodified by nethacrylic acid. The international patent

appl i cati on PESFEREPAQETRIUNERhe 15 eCRBRODT L LD FHEPs COFRIt WIS and of
an 10 unsaguvahgd @?a@@ky“%?nﬁfmuhaxkzﬁdxwynanfasbﬁkflethykgmafamdaof an
unsat ur at carboxyli.c anhydri de, opal yners .of .ethyl ene of an

unsat ur at’ed EPBIPRE, BTORK TopBLYRENETE { RESP AT of "RBS 1Y B t ed
with a carbegyllic acid or an unsaturated carboxylic 15 anhydri de, as
conpati bilizer between a styrenic resin and a copol yner contai ni ng

pol yam de bl ocks and polyether blocks. Qher prior-art docunents which may
be cited areThe2pintppng2ippal - prtemd] ymprddicatipay t RETAGRGAM 0204 Q .
(1989), 27(48xcné8l thedl. uBQl Y8 SUpolyi@irds BorPol ¥ oy Sind 1896)an 34(7),
1289 25 - JAPS, §1995), 58(4), 753, - JP 04370156 -~ JP 04239045 JP
020142320 - ypS3tBEABSS 30CATHPXY1460856 0 ydypdsg24gpmpolymers  of

ethylene and of an unsaturated carboxylic anhydride,
copolymers of ethylene and of an unsaturated epoxide,
block copelymers in the form of SBS or SIS grafted with
a carboxylic acid or an unsaturated carboxylic

15 anhydride, as compatibilizer between a styrenic resin
and a copolymer containing polyamide Dblocks and
polvether blocks.

Other prior-art documents which may be cited are:

20 - Ep 927727,
-~ J. Polym. Sci., Part C: Polym. Lett. (1989),
27(12), 481
- J. Polym. Sci., Part B, Polym. Phys. (1996),
34(7), 1289
25 - JAPS, (1995), 58(4), 753

- JP 04370156
- JP 04239045
- JP 02014232
- JP 11060855
30 - JP 11060856
- JP 09249780
- JP 08239530
- JP 08143780

35 The prior art demonstrates either blends (i) of
styrenic resin and polyetheresteramide without
compatibilizer or blends (ii) of polyetheresteramide
and functionalized styrenic resin or else blends

(iii) of polyetheresteramide, non-functionalized



- JP 08239530 - JP 08143780 35 The prior art denonstrates either bl ends
(1) of styrenic resin and pol yetheresteram de without conpatibilizer or
blends (ii) of polyetheresteram de and functionalized styrenic resin or
el se blends (iii) of polyetheresteram de,. non-functionalized styrenic
resin and functionalized styrenic resin. The blends (i) are antistatic if
t he pol yet hesegkenicamedeéni andafehukhiynahased, shytrehave rpeanh.mechani cal 5
properties, elongation at break in particular being nuch |ower than that
of the styrenic resin alone. As far as the blends (ii) and (iii) are
concerned, iFThes blmudssdiy tardavetastessct ol thectpohpdiizedestyreni c

resin, and t B aksS f%‘“@ﬁ?éf%ﬂ?;ﬂ BRdsERSt |y, IRt Kl §B8r1Qn8@ﬁ§ﬁ£cgi the

invention is to prowde anti st prop erties tOth or di nar yrenlc
resins used PEORBKELISEhe %b@%‘éﬁ’éh@mor@d éxrtaaéq egn thé§§l§éﬂ-ﬁ§ neR-ng

fUﬂCthﬂa|lzﬂdche&dﬁér|£h9ﬁ5tW@Ht@@ntB@WBﬁgﬂEﬁldmﬁﬂs1Qa%mdﬂéE”As
conpatlblllz%rs are IS pQSS|bIe to, 15 obtain styrenic resin

conposi ti ons*®#hi &F ¢ ?i@ngs dtyrednd resth) aRBea c@Bﬁ&FVﬁﬁr cdnt &% ni ng

pol yami de bheckssang pal yeaher abkeeks,tand #hineh ikmea iexeel $eptenic
el ongati on a%ﬁgrgakan x%%llent tensi| stren th ceIIent I npact

resi stance (Charpy no che f Wwhén ST E are %nF?ﬁ$'3§éﬁ%t%%ﬁbo ??lon
wi t hout 1&onphtiebkl i pér. thiee pme@@rtthnnvem i dre prongudiede a Tohposation

conpri sing bgkohao e)al’st BoP¥neeldlilin 2 Pir%[)ﬂl%&’ 1360 R?srég Dy egkght of a

styrenic polg - from1lto 4 (B)
bei ng a copoFjfer éé’ﬁ’t"&i“ﬁpﬁgoﬁéﬁyama@élm%ks aﬁ'dlesﬁol yé@@%“rg bl oeRe-

conprising eggfptiahhyigkhy/r@R@n@Xi d& has now been found that when
particular compatibilizers are used it is possible to

15 obtain styrenic resin compositions which comprise a
styrenic resin and a copolymer <containing polyamide

blocks and polyether blocks, and which have excellent

elongation at break, excellent tensile strength and

excellent impact resistance (Charpy notched), when

20  compared with the same composition without

compatibilizer.

The present invention provides a
composition comprising per 100 parts by weight:
25 -~ from 99 to 60 parts by weight of a styrenic polymer
(A),
- from 1 to 40 parts by weight of (B) + (C),
{B) being a copelymer containing polyamide blocks and
polyether blocks comprising essentially ethylene oxide
30 units —(CHq4—0)—, and (C) being a compatibilizer
chosen from block copolymers comprising at least one
polymerized block comprising styrene and at least one

polymerized block comprising ethylene oxide units.
35 In the polymerized block comprising ethylene oxide
units, the repeat unit is -O-CH;-CH;-. This block may

also be called a PEG (i.e. polyethylene glycol) block.

Polyphenylene oxide (PPO) may be absent in the



30 units -(C2H4-0)-, and (C) being a conpatibilizer chosen from bl ock
copol yners conprising at | east one polynerized block conprising styrene
and at | east one polynerized bl ock conprising ethylene oxide units. 35 In
t he pol ynerized bl ock conprising ethylene-oxide wunits, the repeat unit is
-0-CH2-CH2-. This block may also be called a PEG (i.e. polyethyl ene

gl ycol ) bl ockompokyphenybhenerdindetOPPDr mayebéiabsent in the conposition
according to the invention. By way of exanple of styrenic polyner (A
mention may be made of pol ystyrene, polystyrene nodified by 5 el astoners,
random or bl B¥k "@dpd? % neramBies ofr e ramic opolymRes (Bic Meis s aM ¥ne,

copol yners OEeStMEﬁﬂﬁ apd o134 ﬁﬁﬁérl|§b reﬁ&ﬁlﬁB@hEh%@ byby
el ast oners, ﬂ?sgartlcular BS, obtalned or- ex raftin (graft

pol yreri Zati § Pm§F§reﬁﬁnﬁﬁﬁna%?yP&HFFrFngHﬁmngh @Faﬁﬁgﬁg§@ cOiposed of
polybutad|enefoﬁlﬁhdmnsuhMHms Botytoané| i bepoopnkypenf aﬁ@ﬂﬁﬁﬂmmn@f SAN

and of ABS. h ntlone ast b for EPR
(abbreV|at|on¥f§F qh eﬁgjﬁ?o fﬁ&ﬁé $ berga¥le8tﬁyle&€§%gjeqs
el ast oner), E@EWMGabbrevAaﬁuonobbalmédethﬁbeneepampyéenebﬂlemeanbm@r or

t hyl - | ast r d e, r
DUt ach one. CobaT ahgr PSS AN Jos POLYPUASTLERC sty Son . 1,

particulldr, A ﬁﬁ?fﬁebéﬁel@ﬁﬁ@@seﬁoPﬁﬁ%ﬂ%ﬂh?ﬁﬁﬁﬁﬂﬂ%ﬂQﬁ;Q#rﬁﬂ?@ l%ﬁe"

pol ystyrene aer?%h%@_d&@g doHmaFOd U 1R @F&?&@I bY SRNPGLIN NeF ABS
polybutadlene he abovenentlone pol yner s part of the styrene may

be repl aced bjeuRLAVENEEd &0 %n%?YzQBkeffﬁ\ﬁ%QWRﬁ%M ~ and by
way of exanpkebpbeatsianisay bakﬁﬁde eaﬁyaéﬂéapﬂapyyéﬁéyrem@b&@d t heor

(e 4T B g o B TR o L TaBppePIssh ohostyrene

15 ethylene- propylene—dlene rubber or ethylene—propylenem
diene elastomer), polybutadiene, acrylonitrile-~
butadiene copolymer, polyisoprene, isoprene-acrylo-
nitrile copolymer. In particular, A may be an impact
polystyrene comprising a matrix of polystyrene

20 surrounding rubber nodules generally comprising
polybutadiene.

In the abovementioned polymers (A), part of the styrene
may be replaced by unsaturated monomers copolymerizable
25 with styrene, and by way of example mention may be made
of alpha-methylstyrene and the (meth)acrylic esters. In
this case, A may comprise a copolymer of styrene, among
which mention may be made of styrene-alpha-methyl-
styrene copolymers, styrene-chlorostyrene copolymers,
30 styrene-propylene copolymers, styrene-butadiene
copolymers, styrene-isoprene copolymers, styrene-vinyl
chloride copolymers, styrene-vinyl acetate copolymers,
styrene-alkyl acrylate copolymers (methyl acrylate,
ethyl acrylate, butyl acrylate, octyl acrylate, phenyl

35 acrylate), styrene-alkyl methacrylate copolymers
(methyl methacrylate, ethyl methacrylate, butyl
methacrvlate, phenyl methacrylate), styrene-methyl

chloroacrylate copolymers and styrene-acrylonitrile-

alkyl acrylate copolymers. The content of comonomers in



styrene copol yners, styrene-chlorostyrene copol yners, 30 styrene-propyl ene
copol yners, styrene-butadi ene copolyners, styrene-isoprene copol yners,
"styrene-vinyl chloride copolyners, styrene-vinyl acetate copol yners,
styrene-al kyl acrylate copolymers (net-hy -acrylate, ethyl acrylate, butyl
acrylate, octyl acrylate, phenyl 35 acrylate), styrene-alkyl nethacrylate
copol ymer s Ggﬁﬁﬁylpwmﬁ}‘cﬁ ylLat generiil vnetihatey | %, bbutgightet hBkeyl at e,

phenyl nethagigkahe). stwdmngsiet Byko chlRrQay! af £550001 ¥ IBRL Spang:
styrene-acry onlgﬁlle- alk{géacrylate copol ymers. The content”of conononers

in - 6 - theB&*AII9REFE PSLYEREFEPEY -up to 20% by weight. The present
i nvention al so provides high-nelting-point netallocene pol ystyrenes.

5
W t hout cegedi he scope of .the inventi (A)_could be a blend of two
or more o ISP e RO Ire SRS diie FSTHeAON prEl er S8ty
conpri ses nobe ehbihaenB0ufbywaebghtoot sffyterepretetihiagsppileniecspol yner is
10 SAN, it preferably contains nore than 75% by wei ght of styrene. The

pol ymers (B) containing polyam de blocks and polyether blocks are the
result of copBPyEH&EsH | BAlIBedf A aprh iRl alyly eaenpPyéspesl ymricdet Beyuences

with terningbky HyeaﬁéiﬁﬁtPQ)'ﬂ’eé@Ffe&@gUQ_@C%e eXRPPLRSc RRJIRGhed NiEr alia:

1) Polyggade sequences aV|qg_d|an1ne‘chaln ends with 20 pol'yoxyal kyl ene

sequences havfNg difc M BEH8HRLY IR R ENISTODS PBRJartiPde ettt Rhvi ng

di car boxyl i csehakeneends w th pol yoxyal kyl ene sequences havi ng di am ne

chain ends and obtai ned via cyanoethyl ation and 25 hydrogenati on of

al pha- onega- di hydroxyl ated ali phatic pol yoxyal kyl ene sequences known as
The polymers (B) containing polyamide blocks and

polyether blocks are the result of copolycondensation

15 of terminally reactive polyamide sequences  with
terminally reactive polyether sequences, examples
being, inter alia:

1) Polyamide sequences having diamine chain ends with
20 polyoxyalkylene sequences having dicarboxylic
chain ends.

2) Polyamide sequences having dicarboxylic chain ends
with polyoxyalkylene sequences having diamine
chain ends and obtained via cyanoethylation and

25 hydrogenation of alpha-omega-dihydroxylated
aliphatic polyoxyalkylene sequences known as
polyetherdiols.

3) . Polyamide sequences having dicarboxylic chain ends
with polyetherdiols, the products obtained in this

30 particular case being polyetheresteramides. The

copolymers (B) are advantageously of this type.

The polyamide sequences having dicarboxylic chain ends
derive, for example, from the condensation of alpha-
35 omega-aminocarboxylic acids, of lactams or of
dicarboxylic acids and diamines in the presence of a

dicarboxylic acid as chain regulator.

The number-average molecular weight Mn of the polyamide



pol yet herdi ol s. 3) Pol yam de sequences having di carboxylic chain ends wth
pol yetherdiols, the products obtained in this 30 particular case being

"pol yet heresterami des. The copolyners (B) are advantageously of this type.
The pol yam de sequences havi ng di carboxyl i chain ends derive, for
exanple, fromthe condensation of al pha 35 onega-am nocarboxylic acids, of

| act ans or ofequevgeloxybi chatvesn antd @i amidched 5i 9 00heapdesenetenfibay

i carboxyl 1 cracidess GO BnfGHoR Orn dhBeBUIberIRY BEaYs S0 Syl arpel ot

Mh of the polyam de sequences i s between éra

bet ween 600 &RHVYSOGES TH@\MQ%?“QQV1(ﬁOQrmﬂqﬁﬂy@Q%@r a@@qu@h@éerablbetmeen
100 and 6000nangecpnhehenabhy 3beipween 200 and 3000. 5 The pol yners

cont ai ni pol yam de bl ocks and pol yether bl ocks may al so conprise units
havi ng rahdom distribution. These polynmers nmay be prepared via
5|nultaneOUSThea¢wMymaﬁstémmmﬁ&mfﬁ@epoaydeﬁetmﬂoclg RARLUbSOystRErt he

I de bl F a reaction na arrjed, out usin
Bglzgrhefdloﬁi ékﬁag{aﬁﬁ?gpa?ﬁoalpﬁ8m8ﬁé§§ a%?ﬂbt50|d aving 5 HRA g?ﬂ chai n

regul at or i ndttherpbesence ofThesks |pelymen@mt emay Thibe prEp&rqﬁﬂyﬁEa havi ng
essentially sﬁﬁhi%ahéBuQ'OEEéc% gnpolyam fe b#8§§§tﬁ% VeéMdV %ﬁe
I'Stri ute al ong

| ength, and al so having the various reactants ra
the pol yrer BKEFHISRAS ARG thacPedyeRmideahdemksashi on. 20 These pol ymers
cont ai ni ng polyanlde blocks and poly- ether blocks which derive fromthe

copol ycondengat i on ol yam de sequences and pol yet hers prepared
previously o oFroﬁFQmBﬁ 1st8p FBEEEFBA nB9¥, PYr carried out  using

polyetherdiol, a lactam (or an alpha-omega-amino acid)
and a diacid chain regulator in the presence of a
15 little water. This gives a polymer having essentially
polyether blocks and polyamide blocks of very variable
length, and alsoc having the various reactants randomly
distributed along the polymer chain, having reacted in
random fashion.
20
These polymers containing polyamide blocks and poly-
ether blocks which derive from the copolycondensation
of polyamide sequences and polyethers prepared
previously or from a one-step reaction have, for
25 example, Shore D hardnesses which can be between 20 and
75 and advantageously between 30 and 70 and have
intrinsic viscosity between 0.8 and 2.5 measured in
meta-cresol at 250°C for an initial concentration of
0.8 g/100 ml. The MFIs may be between 5 and 50 (235°C
30 under a load of 1 kg).

The polyetherdiol blocks are either used as they stand
and copolycondensed with the carboxylic-terminated
polyamide blocks or are aminated and then converted to

35 polyetherdiamines and condensed with the carboxylic-
terminated polyamide blocks. They may also be mixed
with precursors of polyamide and a chain regulator to
make polymers containing polyamide blocks and polyether
blocks having randomly distributed units.



25 exanpl e, Shore O hardnesses which can be between 20 and 75 and

advant ageousl y between 30 and 70 and have intrinsic viscosity between 0.8
‘and 2.5 nmeasured in neta-cresol at 250C for an initial concentration of
0.8 g/100 m. The MFls may be between-58nd 50 (235C 30 under a load of 1
kg). The pol yetherdiol blocks are either used as they stand and

copol ycondensed wi th the carboxylic-term nated polyam de blocks or are

am nat ed andpbhemegenveonedihandd RRIIYARNeI Elﬂld?ﬂe% a%&or@@ﬂf%&th the
car boxylic- #Ergknated pol anlg% bl'ocks. They may al so be nmixed _wth

precursors o Janitd€ af§SLergh rlé’gult'aﬁeor Ef%te??;agke Yol §nmets EBht ai ni ng
pol yani de bluskg and pobyetuserd 19lS0QKsS hays ng g3ndorl y wis si rgbateds pnits.

Pol yner s onggigigggpgéé?gh%gugl%§§§£$§?090Iyether bl ocks are described in

the patents US 4 195 015, US 4 839 441, US 4
864 014, 5 US 4 230 838 and US 4 332 920. In a first enbodi nent of the

| nvent] on, | Lhs, B0l yerdeengeauraes diaving dhgapboxyl! a ahala sadeager i ve,

for exanple fromthe condensati on of a- onega- afi no oxy
aci ds, of | aBESHENERSOfhaN tag beigarboxyilds ahdini Andfesdprivee pf@%ence of

a di carboxyl bgadpind, Chebm Nagll abalenBytWay ObrexATh £ Hedd Phat pHEga-
am nocarboxyl i c, aci ment j on be made of am noundecanaoi c acid, and by

my
way of exanp GIBPXé{gllﬁctaé’rﬁ Rht LB CRES 1RF nafle S aCREMNAE a5 Bl
| aur ol act am aadd diymineys ofi nexan®! @refseticear boxyd i 6iaarBorPNLcon @By be

d f adi pi id edi d dodecanedi oL cC id, and by way
(r)r:cal gxgrrp?el g?ﬁ& glm F\%gﬁ%% P oInOIﬁ; a(éa;ay ﬁg’ e %f{aﬂlgign{e?hylae‘ﬂé%‘? AMRE The
pol yam de bI@mksoaﬁébgﬁyédvantage@gslylmﬂnpbsed gfayny| be- 12madeof ol on- 6.
The ”Elt'ngaHQhBEHQECBHS?S Eehﬁa”%%@ $SAULRCeT MUfd Sor @l Spaddigh of the

copolyner (B), 1s general
15 mentlon may be made of caprolactam and laurolactam, and

by way of example of dicarboxylic acid mention may be
made of adipic acid, decanedioic acid and dodecanedioic
acid, and by way of example of diamine mention may be
made of hexamethylenediamine. The polyamide blocks are

20 advantageously composed of nylon-12 or of nylon-6. The
melting point of these polyamide sequences, which is
also that of the copolymer (B), is generally from 10 to
15°C below that of PA 12 or of PA 6.

25 Depending on the nature of (A), it can be useful to use
a copolymer (B) whose melting point is less high in
order to avoid degrading (A) during the incorporation
of (B), and this is the subject of the second and third
embodiment of the invention below.

30
In a second embodiment of the invention, the polyamide
sequences are the result of condensation of one or more
alpha-omega-aminocarboxylic acids and/or of one or more
lactams having from 6 to 12 carbon atoms in the

35 presence of a dicarboxylic acid having from 4 to 12
carbon atoms, and are of low welght, i.e. ﬁ; from 400
to 1000. By way of example of alpha-omega-amino-
carboxylic acid mention may be made of aminoundecanoic

acid and aminododecanoic acid. By way of example of



15C bel ow that of PA 12 or of PA 6. 25 Depending on the nature of (A), it
can be useful to use a copolyner (B) whose nelting point is less high in
‘order to avoid degrading (A) during the incorporation .of (B), and this is
t he subject of the second and third emfodi nent of the invention below 30
In a second enbodi nrent of the invention, the polyam de sequences are the
resul t of coRdEASRPKIALEf asHe! orembien abpyhdeonegde amifncohitbioxybttdaci ds

and/ or of ongeBkcHBI € adiRCt anps BV NG {&EO0MB k0 14, Gty AloMB i gt he 35
presence of a dicarboxylic acid having from4 to 12 carbon atons, and are
of IOM/meighFYChPE?xﬁﬁerﬂoﬁrﬂé@arPBXISGG. Bf tmy BEreRBRPPEi6f acid,

al pga- o(rjrega- arriengaoa:arrbowl igiaﬁmn rTela‘Ll'PtOnoﬂﬁkéluQ&c{EI%g@thilgdfﬂcilWOQ@QQQSnOi c
acid an m o €canoi id. _By.,way exanple o i,carbo ic_acl

ment i on égy géggﬁééegf gagg?c 38%8? égéﬁﬁ?cnﬁ&@ﬁFnggph%ﬁﬁfgc 35?%?

but anedi oi ¢ hevdng oyclloheramentesdtdicr boxyldastact gk ber eghtdiad i endci d,
the sodiumo ieLhi S . I | cid, i_nari.zed ty

aci ds (theseba%ﬁég?ggg ?%%V&Saégggggﬁggﬁﬁgqa %?%éfg%%ﬁf%ﬁ¥ﬁé¥%hta%%%st 98%
by wei ght anHOOpréfEe hb-#OBHI-ng hydr ogenat ed) and dodecanedi oic acid HOOC-
(CH2) 10-COOH 10 By way of exanple of |actam nention may be nade of
caprol actam and | aurol actam _Capral actam shoul d be avoi ded unl ess the

pol yani d& i sBYp¥fa¥Xi 84 BFaWHSYI A tREt@br olaBEam ndahebewdliade b
remai ns di ssohpediutthmnaht. 1Rakyaatdamsequences obtai ned via condensation
of lauro- lactamin the presence of adipic acid or of dodecane- dioic acid
and having a weight Wh of 750 have a nelting 20 point of 127-130C In a
third enbodi freprodficthe isheentd dpe tlheipelkdyamikess the polyamide is

purified by removing the caprolactam monomer which

15 remains dissolved within it.

Polyamide sequences obtained via condensation of lauro-

lactam in the presence of adipic acid or of dodecane-

dicic acid and having a weight Mn of 750 have a melting
20 point of 127-130°C.

In a third embodiment of the invention, the polyamide
sequences are the result of condensation of at least
one alpha-omega-aminocarboxylic acid (or one lactam),
25 at least one diamine and at least one dicarboxylic
acid. The alpha-omega-aminocarboxylic acid, the lactam
and the dicarboxylic acid may be chosen from those

mentioned above.

30 The diamine may be an aliphatic diamine having from 6

to 12 atoms, or it may be an acrylic and/or saturated
cyclic diamine.

By way of examples mention may be made of hexa-

35 methylenediamine, piperazine, l-aminoethylpiperazine,
bisaminopropylpiperazine, tetramethylenediamine, octa-
methylenediamine, decamethylenediamine, dodeca-~
methylenediamine, 1,5-diaminchexane, 2,2,4-trimethyl-

l,6-diaminohexane, diamine polyols, isophoronediamine



séquences are the result of condensation of at |east one o

al pha- omega- am nocar boxylic acid (or one lactam), 25 at |east one diam ne
‘and at |east one dicarboxylic acid. The al pha- onega- - am nocar boxyl i ¢ aci d,
the lactam and the dicarboxylic acid-nm&§ be chosen fromthose nenthgned
above. 30 The_di.am ne be an aliphatic diamne having from6 to

atons, or it(ﬁ%?)be Eﬁg§§ﬁyﬁpéa&ﬁ&b&#@§3@&@aﬂee ¢YBPME + di BAF hemiBg-way of
exanpl es mentiyen oiekyhe rerde nef h@@&:b? Bp neidys %ﬂ@?h?mme?rﬁﬂ{laépg%ﬂ?,

1- am noet hyl pi_per.azi ne, bi ] ropyl pi perazine, tetranethyl enedi am ne,
oct a- nethyl@ﬁegﬁiﬁF%génﬁejggé@ﬁerenedianine, dodeca- net hyl enedi am ne,

1, 5-di am nohexane, 2,2,4-trinmethyl- 1, 6-di am nohexane, di am ne pol yol s,

or S(am no; cptl oy Y eer Rant'] Bt O SRR S5, BRoipEPat ron,

hexyl ) met han&hEBVRAN)OUSS ¢ons et welohdoAndhehipod yembickd resueice hend

invention, theivar LRupcERASh t Heat scabskhe pal yamide ,S@gueaf;@aﬂgd a! hei r
proportion are_chosen i.n order to obtain a nelting point below 150C and

advant ageousP§5ePe &P 19F Led@™ e " 4 diherdvan-brais bopee yapededOar e

described 10ahd ti3s °gat ertws-nd3 4 MBI Th: d@%éﬁjﬁ%&%ﬁ&h?%%Eﬂé?é§@bﬁéoblIgﬁs
sane pr rti.qns of_.the constituents re utili or e.pol yam de

of (Bf. ) ﬁgy al¥8 be tRAEH Blyneﬁg; eg@ﬁ @é%fin us’s ﬁ8§3é659415 The
pol yet her bl 86k$s #ay R8fresthwt $amn propoBbYohy ofeighi ©bnéB)tudhes

ol yet her bl S JBY SN aF L upi LS Egﬁh th ef byl ene oxide units,
g.g. units o?ggpfg%yjéne g%?%egg% 5¥H'o if%%?%H%Qg%fé?aA%Qﬁhl 1838s  to
pol yt et r anet RyFenEegltpeoropedtimens weskirabede in0UShaI AB9 Si6iul t aneous use

may al so be made of PEG -

15 The polyether blocks may represent from 5 to 85% by
weight of (B). The polyether blocks may contain units
other than the ethylene oxide units, e.g. units of
propylene oxide or of polytetrahydrofuran (which leads
to polytetramethylene glycol sections within the

20 chain). Simultaneous use may also be made of PEG
blocks, i.e. blocks consisting of ethylene oxide units,
PPG blocks, i.e. blocks consisting of propylene oxide
units, and PTMG blocks, i.e. blocks consisting of
tetramethylene glycol wunits, also termed polytetra-

25 hydrofuran. Use is advantageously made of PEG blocks or
of blocks obtained by ethoxylation bisphenols, e.g.
bisphenol A. These 1latter products are described in
patent EP 613 919. The amount of polyether blocks in
(B) is advantageously from 10 to 50% by weight of (B)

30 and preferably from 35 to 50%.

The copolymers of the invention may be prepared by any
means permitting linkage of the polyamide blocks to the
polyether blocks. Essentially, two processes are used

35 in practice, one being a two-step process and the other
being a single-step process.

The two-step process consists firstly in preparing the

carboxylic-terminated polyamide blocks via condensation



bl ocks, i.e. blocks consisting of ethylene oxide units, PPG blocks, i.e.
bl ocks consisting of propylene oxide wunits, and PTMG bl ocks, i.e. blocks
"consisting of tetranethylene glycol units, also terned polytetra 25
hydrof uran. Use is advant ageously nade &f PEG bl ocks or of blocks obtained
by ethoxylati%n bi sphenol s, Sﬁg' bi sphenol A. These latter products are
descri bed i n®*patdfC gL BFEI . PRig aHSimt 6F g ethieesoreeksefn a(B) is
advagt ageﬁusuycfalnc@mxmit? 5ﬁ%m1bycm@iight r@fgu(LE):or$0 aﬂddpgﬁéﬁtabhﬁ fpom 35
to 50% The ol yer.s _of .the jnvention repare a nmeans
permtting BN {48 5FFre lﬂ‘oliﬂéﬁi% i RS A e frb%l%‘f%%?%%ck%?
Essenti al | y, theo pireguesses arfe pskgaBbdé napeachilye,larteantei o alpwa-step
process d t her. [ i.nglLe-step progess.. Ihe-two-step process
consistsagf]irtglt::hl%)? i%ﬁﬁpgggf?)%§{§tlﬁg 8§rl§t8>zy| B é‘??‘n‘fﬁ%gélﬁol g‘}%?ngdelﬁl ocks
vi a condensafifggd. 11Tfof theecupsersreprpol yiamnkelves he compsesee of a
di car boxyl i c qaeladpeRainc e@ulator, i andsbheRy ks %E?ﬂp P4 EPect Ny addi ng
the pol yether and a cCatalyst. If the precursors of polyamde are_only
| actams” or altPRa S5 OdredeMEH o Ofr BdEy 19 iamidiar:, Bheli karbokgri esuel dyi s
added. |f theapescylseis Bdiersel VES) CORRS 396 °a, @M&@MQJ CE@&hmd2bdh IS
used in ﬁ§ce§s '645 espect to the toighionett of the diam nes, The
reaction usu Pléf es BT RECHRETR A T8O°BARIZEHC TS FRATHPY PROAF200 10
to 260C, thebptessore deudl Gfi ngar n khe resotormbehbginbdt ween &band 30
bar, and be'aghGQEQRaﬁﬁﬁg gféséﬁEQ”'sz Egﬁﬁﬁ'x%%%c%&?%?urgtﬁgssﬁgmﬁ¥

a°t Ren e '8 RISt it ed

reduced to at nosphneri c ressure an excess wat er

off, for exBNpEeurer shepwdlouescess @adent hés cakilsdxyllliest - o€f mi nat ed
pol yam de hagobe@Rample for one or two hours.
i5

Once the carboxylic-terminated polyamide has been
prepared, the polyether and a catalyst are then added.
The polyether may be added in one or more portions, and
the same applies to the catalyst. In one advantageous
20 embodiment, the polyether is added first, and the
reaction of the terminal OH groups of the polyether and
of the terminal COOH groups of the polyamide begins
with formation of ester bonds and elimination of water;
water 1s removed as far as possible from the reaction
25 mixture by distillation, and then the catalyst is
introduced in order to obtain the bond between the
amide blocks and the polyether blocks. This second step
is carried out with stirring, preferably under a vacuum
of at least 5 mm of Hg (650 Pa}) at a temperature such
30 that the reactants and the copolymers obtained are
molten. By way of example, this temperature may be
between 100 and 400°C and mostly between 200 and 300°C.
The reacticn is followed by measuring the torque
exerted by the molten polymer on the stirrer or by
35 measuring the electrical power consumed by the stirrer.
The end of the reaction is determined by the torque
value or target power value. The catalyst is defined as
being any material making it easier +to bond the
polyamide blocks to the polyether blocks via



prepared, the polyether and a catal yst are then added. The pol yet her may
be added in one or nore portions, and the sanme applies to the catalyst. In
"one advant ageous 20 enbodi nent, the polyether is added first, and the
reaction of the term nal OH groups of -t hé& pol yether and of the term nal
COCH groups of the polyam de begins wth formation of ester bonds and

el imnati on 6FtREdAcCati@Per |iBheenppddlastf arias poysinglagefousmyt hea

reaction 25 glextivhe iy dstd | hatdon(mandnbien thercalidd Y§tols £bphegduced
in order to %bt ai.n the bond between the ani.de bl ocks and the pol yether
bl ocks. Thi s deddtddt8p LR edNGutadiN™stirring, preferably under a

vacuum of at least 5 mMmmof Hg (650 Pa) at a tenperature such 30 that the
react ant s, and_the coppl yners.obtai ned,are | ten. way of exanple, this
t enper at 35re %ﬁ’y e (ggt é/}ecgﬂp}ﬁoo nd 46%’@‘5?1@%%5??9%8?\/\%@%’ 2R 53863000
The reactionoifs fidld oweelt byaheasiviéng theplipigue wixért echdy gheemalt en

pol ymer on the, §tiikr ery 35. easpyri.ng the rical. po uned by
the stirrer. _% e gnd o?ﬁéﬂ% reﬁg?igﬁ”fgldé?er%%ﬁ%%sgﬁﬂf%e ?%ﬁaﬁgQﬁValue or
target power 2¢EFQE1UTheCE atltd §rsiun s aadf | Red igenthalaly any daféerahtnaki ng

it easier toibandatke 1panddesbhacksqat a1khe nRlyether A Yt8m- 12
esterifigc tlgn. TEE cat gl ﬁt i s advantageously a derivative of a netal (M
hé u Piedt

chosen f+om 99 Shus OB ‘titanium zirconiumand hafnium 5 By way
of exanple of a derivative nention may be made of the tetraal koxi des

i Coni Um or PRAFRLGH AR kRe| doneat ToF L dPPRCE T CAPS A nshF or
branched al kybdrigdilsal® haei nthdseom £&0 IHeo Rdtcaabkoxatiess.udsdanpses of
the Cl'C24'3E5¥51QQQECQBSt%%P%&d@H§§1JJHErding to the invention are
15 methyl, ethyl, propyl, isopropyl, butyl, ethylhexyl,
decyl, dodecyl, hexadodecyl. The preferred catalysts
are the tetraalkoxides for which the radicals R,
identical or different, are the (;-Cg-alkyl radicals.
Particular examples of these catalysts are Zr{0CyHs)4,
20 2r(0-isoC3Hq)s, Zr (OC4Hg) 4, 7r (OCsHiy) 4, Zr (OC¢Hi3)a,
HE (OC3Hs)4, HE(OC4Hg)s, HE(O-isoC3H;),.

The catalyst used in the process according to the
invention may consist solely of one or more tetra-
25 alkoxides defined above of formula M{OR})s. It may also
be formed by combining one or more of these tetra-
alkoxides with one or more alcoholates of alkali metals
or of alkaline earth metals having the formula (R10),pY
in which R, indicates a hydrocarbon radical,
30 advantageously a C;-Cys-alkyl radical, and preferably a
C1-Cg~alkyl radical, Y represents an alkali metal or
alkaline earth metal, and p is the valency of Y. The
amounts of alcoholate of alkali metal or of alkaline
earth metal and of tetraalkoxides of zirconium or of
35 hafnium that are combined to constitute the mixed
catalyst may vary within wide limits. However, it is
preferable to use amounts of alcoholate and of tetra-
alkoxides such that the molar proportion of alcoholate

is approximately equal to the molar proportion of



radicals R are chosen for the tetraal koxi des used as catalysts in the

_process according to the invention are 15 nmethyl, ethyl, propyl, isopropyl,
butyl, ethyl hexyl, decyl, dodecyl, hexadodecyl. The preferred catal ysts
are the tetraal koxides for which the radifcals R, identical or different,

are the C1-C8-al kyl radicals. Particular exanples of these catal ysts are
Zr (OC2HbB) 4, E@tZPGékP§6é§H7)4| Zr (OCAH9) 4r Zr (OC5H11) 4, Zr (OC6H13) 4, Hf
(OC2H5) 4, Hf (OC4H9) 4, Hf (O i SOC3H7) 4. The catal yst used in the process
according to |nven L on consi.st sal ely of one or nore etra 25

al koxi des de?hﬁedpléBBO’é b‘f’nfomf?%uﬁéell\?tft’ja)f f%ﬁﬁ‘&Yél ih& - f oPfredtBS
conbi ni ng ontebrambkexafief bese itfet redve ababahyﬁt\mddegnun@t nbiielude

oo O S LBhistak e ks Mo @t bE DG LOANA IR Y G A0

formula (R es a rocarbonra
advant ageousPy &lee ©¥4- %ﬂ%y¢ntaﬁ¢tﬁlOfaﬁQEpﬁ@ﬁ@ﬁ@dkpx;dQMS(}ﬁ@dkgf

radical, Y reaée%q%%o%t@(lgql ol Bla Dl maLke! b?eo%arélh{mr?é e APEhP 1S
t he valency of Y. The anount's of alcoholate of alkali netal or of alkaline

earth net al Eﬁaaéflﬁ ﬁ#&hﬁk%&q%ﬁ%to%szﬁPE@ﬁﬂuPVOPQﬂb¥ﬂ}WﬁﬂﬁﬁQﬁﬁtﬁ%@ are

conmbi ned to egpeki taft ecéMBoihd £d adbahdbyygbulay WaAlyiad t iremWicdel i bt s.
However dt ég Ereferab to use anounts of aggﬁholate nd of teira-
ed sudh t

al koxi d &t PREING aPor t Mo O Sl thol Bt FECADPE%I Mat el y
equal to thepobiamigeoperthon thfe - ¢bd ydxatalaailemd deylvidrel propodti Do by

wei ght of ca%g%¥ﬁgabi ebe?k Fge bgtgggl50X|?Egﬁlne eagﬁhcatalyst does not

i nclude 5 al ol ate met al of a met al or else
of the entirety of the tetraal koxi de(s) and of the al cohol ate(s) of alkal

metal or of gikaldpecgardfanpBbalos fothercaidvsieivied Or fed thyncofRy, ni ng

these tq% also be made of the salts of the metal (M), in
particular the salts of (M} with an organic acid and
the complex salts of the oxide of (M) and/or the
hydroxide of (M) with an organic acid. The organic acid
may advantageously be formic acid, acetic acid,
20 propionic acid, butyric acid, wvaleric acid, caproic
acid, caprylic acid, lauric acid, myristic acid,
palmitic acid, stearic acid, oleic acid, linoleic acid,
linolenic acid, cyclohexanecarboxylic acid, phenyl-
acetic acid, benzoic acid, salicylic acid, oxalic acid,
25 malonic acid, succinic acid, glutaric acid, adipic
acid, maleic acid, fumaric acid, phthalic acid and
crotonic acid. Acetic and propionic acids are
particularly preferred. M is advantageously =zirconium.
These salts may be termed zirconyl salts. Without being
30 bound by this explanation, the Applicant thinks that
these salts of =zirconium with an organic acid or the
complex salts mentioned above release %rO™ during the
course of the process. Use is made of the product sold
as zixconyl acetate. The amount to use is the same as

35 that for the M(OR); derivatives.

This process and these catalysts are described in the
patents UsS 4,332,920, Us 4,230,838, Us 4,331,786,
Us 4,252,920, JP 07145368A, JP 06287547A and EP 613919.



types of conpound, advantageously varies fromO0.01 to 10 5% by wei ght of
the m xture of the dicarboxylic polyam de wth the pol yoxyal kyl ene gl ycol,
"and is preferably between 0.05 and 2% of that weight. By way of exanple of
ot her derivatives, nention nmay 15 alsolbe-nade of the salts of the netal
(M, in particular the salts of (M with an organic acid and the conplex
salts of the oxide of (M and/or the hydroxide of (M with an organic

acid. The orgamhC eisectBy tadvaMageousie-ha dPr Proaddd, aceticegeid, 20
pr opi oni ¢ aci d, butyérl o %%f d, valeric acid, caproic acid, caprylic acid,

| auric acid, *RFFCERTEE ASSE pat™f t FECaBFEP Breseee &died Mgigd < actd,

| i nol ei ¢ aci dhe | ppetemseraci df cyclohexasecathoxydicansodyl phenytidacetic
aci d, bengzoi ¢id, saljcylic id, ali.c acid,. 25 maloni¢c_acid,_succinic
acid, gl utar cpdhy d]fé%ul?ol%r’ a%%& TRl &% Ui i 8a§&iér,sgﬁpht”ﬁ%?i ¢ acid
and crotoni teacitdntAcenidc tiwed cprtaldiven aracitds: ayame pay tiloadariy pheferred.
Mis advanta u Zi jum 5 The: a ybe r i | salts.
W t hout bei ng%%ogltg})%gnéDr r%;?/:@[s% sdeei({)}flai%actfi %%‘?V%rﬁelgpgﬁl%c% ﬂ%ﬁ%yt%gt
these salts BPlYPFE&BRI @Fewiond Yar a6itgai c idcii® @rdvantaganid e sadd sa '
menti oned abovetnel gaserZr O++ during the course of the process. Use is
made of the product sold as zirconyl acetate. The anmpbunt to use is the
sane as 135 that for the M OR)4 derivatives. This process and these

cat al yst s ar @hdegopohgtheirn cshentpatiant hadS ha33Am2 Gho e the30 B38ks US

4,331, 786, 4,252, 92 JP 07145368 JP 06287547A and EP 613919.,- 14
Wth respect gﬁg tZ}éezs%ﬁ%?e-%?%ba%%éo%egg?cgﬁl’ tzhh%t ?&3& 3 Sse%m‘—f‘]hlthe
t wo- st ep profsgstape mwitxethe i veriotherpeetanser saofdopdlyy add siey ilbireed

di carboxylic,aghd Schbai Boigaulat ohaihhe pobygLiher.gugd.ghe; gatal ygiy The

15 fashion.

The reactor is closed and heated, with stirring, as in
the first step of the two-step process described above.
The pressure that develops 1is between 5 and 30 bar.
20 Once the pressure increase has concluded, reduced
pressure is applied to the reactor while maintaining
vigorous stirring of the molten reactants. The reaction

is followed as above for the two-step process.

25 The <catalyst wused in this one-step process is
preferably a salt of the metal (M) with an organic acid
or a complex salt of the oxide of (M) and/or the

hydroxide of (M) with an organic acid.

30 The ingredient (B) may also be a polyetheresteramide
(B) having polyamide blocks comprising sulfonates of
dicarboxylic acids either as chain regulators for the
polyamide block or in association with a diamine as one
of the monomers constituting the polyamide block, and

35 having polyether blocks essentially consisting of
alkylene oxide units, as described in the international
application PCT/FR00/02889.

The compatibilizer C is a block copolymer comprising at



reactants and the catalyst are the sane as those in the two-step process
descri bed above. |If the precursors of polyamde are only lactans, it is

"advantageous to add a little water. 10 The copol yner essentially has the
sane pol yether bl ocks and the sane pel yanirde bl ocks, but al so has a snal
fraction of the various reactants randomy distributed along the polyner
chai n, havi ngSREACtAE® | ROEwRebRTed 5 bilaski cPMPIHeS ¥hcBby rRseclagsbdatnd

heated, W thighkkridih B81yReriBedf iJ1Hckst 8OmPEiL PRyt WRLSLRR T 9538
descri bed above, The pressure that devel ops is between and 30 bar. 20

Once the pre¥84F&-increase has concluded, reduced pressure is applied to
the reactor while maintaining vigorous stirring of the nolten reactants.

The reactd on...i.s .fol |l owed a ogve for the two-ste rocess. 25 T
cat al yst %se h?nﬁé%%ﬁ%ﬁﬁi% e%EB?gcé§gQ€5s¥W%f%%%g?geaJ§%I?e%?r?ﬂgynetm
(M with an prgamht ath dC oina xoppberrsabn offt Hecoxi 68 dfo (PP3andyor the

hydr oxi de of f i thgan QEgani,6 ., a¢i egklgLedi g B) may also be a
polyetherestgrgﬁpgg ?B?rhag?ﬁg og§gﬁi§§ %Pogﬁs %gngr??P%g sul f onat es of
di carboxylic acids either as chain regulators for the polyam de bl ock or

in associati @ﬁevv'ﬁ&n&améyiaéweb@@cgn%on@;ritsn% BERPILSnEORSLIdt h gL s he
polyanlgF bl ock, an E havi ng pol yet her bl ocks essentially consisting of
al kyl enetxi 48 GRPEE2LIAY BESSEMed™ & tiffe 3 MEARRRGHAIOL Tchli b
PCT/ FROO 028892. b¥heedghpakinli bira€er&bily &rblhoek eopokym®r wedlpri.si ng at -
15 || east one polynerized block conprising styrene and at | east one
pol yneri zed bl ock conprising ethyl ene oxide units.

The polymerized block comprising styrene generally has

a glass transition temperature above 100°C and
15 preferably comprises at least 50% by weight of styrene.
The polymerized block comprising styrene may also
compxrise an unsaturated epoxide (obtained by
copolymerization}), this latter preferably being
glycidyl methacrylate. The unsaturated epoxide may be
20 present in a proportion of from 0.01% to 5% by weight

in the polymerized block comprising styrene.

The block copelymer comprising at least one polymerized
block comprising styrene and at least one polymerized

25 Dblock comprising ethylene oxide units may also be
grafted with an unsaturated epoxide, preferably
glycidyl methacrylate.

By way of example of unsaturated epoxide, mention may
30 be made of:

- the aliphatic glycidyl esters and aliphatic
glycidyl ethers, such as allyl glycidyl ether,
vinyl glycidyl  ether, glycidyl maleate and
glycidyl itaconate, and glycidyl (meth)acrylate,

35 and

- the alicyclic glycidyl esters and alicyclic
glycidyl ethers, such as 2-cyclohexene glycidyl
ether, diglycidyl cylohexene-4,5-dicarboxylate,
glycidyl cyclohexene-4-carboxylate, glycidyl



5 The pol ynerized bl ock conprising styrene is generally present in Cin a
proportion of from60 to 99% by weight and preferably from 60 to 98% by
"wei ght. The pol ynerized bl ock conprising ethylene oxide units 10 is
generally present in Cin a proportion &6 from40 to 1% by wei ght and
preferably from40 to 2% by wei ght. The polynerlzed bl ock conpri sing
styrene general | y2h&§thylghagerbeansrerdncpshpaiattre aisbvél d0pTidnt 15

preferably conprigesg @hdbe@abym% by oweijght nebtehyreng.qilhe pol ymerized
bl ock conpri sing §%¥hgne nay al so conprise an unsat ur at ed epoxi de

(obtai ned by cop ﬁtlon) this latter preferably being glycidyl
net hacryl ate. The unsaturat ed epoxide may be 20 present in a proportion of

f 0.0t 596 t d bl i t .
The bl ook coRBTyiie SoRah STPHE i hst LBRE ol Jier] 268 BockoEeMT  oi ng
styrene and aaYI@&swepﬂaqaﬂ3hnwum&&tdﬁhﬁﬂ¢xm©mmm¢nss¢@gobyMQrEm&bbaide
units may al ﬁ@tﬁelsé;?ﬁ:%fnfeed a‘Md”B Scffte eeF}&Bthfo %E(etﬁd@bﬁné{de

gl yci dyl acr glway o nsat Ur at ed. ment i on
my 30 be rrﬁée Pharfet Ylﬁﬁé’tﬁeéleglaj& dshe elgradyts) Wlallq rﬁ%’ft@és glgci dyl

et hers, 5UChtB§sa|c|a)é|e 9191 dyl o8k hebmpr YEMYY g|t¥f§leﬁ¥-.| it @rco&ygﬂ]@lﬁ/l
cidyl itaconate, and glycidyl (neth)acrylate and the

iy gstcfai |§9§ éwr&&eergw HET PRI 14 PO URAS, O S U HY Bene-
2- cyclohexenalghgeméyhyletb&@nedlwngxyﬂeﬂau(ﬂﬁﬁywﬁméhéhzbﬁﬁﬁtwﬁgh@te,
3 Yothyl -5 FOPROTRERS o- carbee) Paatalicliyl yEPHPHYMEFE: endBCRIRRT of 2. 2.
1] - 5- heptenelgograne copolymers, styrene-vinyl chloride copolymers,
styrene-vinyl acetate copolymers, styrene-alkyl
15 acrylate copolymers (methyl acrylate, ethyl acrylate,
butyl acrylate, octyl acrylate, phenyl acrylate),
styrene-alkyl methacrylate copolymers {methyl
methacrylate, ethyl methacrylate, butfl methacrylate,
phenyl methacrylate), styrene-methyl chloroacrylate
20 copolymers and styrene-acrylonitrile-alkyl acrylate
copolymers.

The polymerized block comprising ethylene oxide units
preferably comprises no comonomer. This block generally
25 terminates in the function -~OH deriving from the

ethylene glycol used as monomer for its preparation.

In particular, C may be:
- a diblock copolymer comprising a block of a
30 polymer of styrene and a block of a polymer of
ethylene glycol (polyethylene glycol);

- a diblock copolymer comprising a homopolystyrene
block and a block of a polymer of ethylene glycol
(polyethylene glycol);

35
Within the scope of the invention is it possible to use

one or more compatibilizers C.

The compatibilizer C may in particular be prepared by



carboxylate. 5 In the block conprising styrene, part of the styrene nmay be
repl aced by unsaturated nononers copol ynerizable wth styrene, and by way
"of exanple nention may be nade of al pha-nethylstyrene and the
(meth)acrylic esters. in this case, the/ bt ock conprising styrene is a
copol ymer 10 of styrene, anong which nention nmay be nade of styrene-

al pha- et hyI%@Wﬁ@hﬁl%@p&rﬁﬁfe’r@dlﬁaﬁr ehelvhebi o3t yprndetd@ss yidr £he

styrene- but aﬂf@@@n@@p%xneras §£xw@e flr%@pref@dﬁ@appl Y@éﬁerﬁtﬂfyen%w nyl
chl ori de copolgners yrene-vinyl acetate, co ners rene akg¥ 15
e,

acryl ate copdt ﬁ%¥%d%he§999°ﬁéﬁﬂeﬁQ? EFﬁ??lﬁ%gyﬁﬁ. hebE? Fhagpy

octyl acryl age, opheayt acrybave)2426t yoener apkyv2met hacryl ate copol yners
(et hyl 5rrethacrylate, et hyl nmethacrylate, butyl nethacrylate, phenyl
met hacryl"ate), styrene-nethyl chloroacrylate 20 copol yners and

styrene-acr ytoai flevied- ahkyhna¢syhaﬁe poopeinmierss . ifdee pody neiithed-Hd ock

conpri si ng e | re ah| o] §9§5n £CQRRnoner Thi s
bl ock genera ?%ﬁggg%géngﬁaﬁe @he%ﬁﬁn%@%g% ?%h£ er|v§ng E? Iﬁ%$h
et hyl ene gl ytlo Bé@ﬁoétl%%fre?thbleﬁl@soﬁsréﬁéaﬁmt%npf@ﬁebbr{Lilc(ﬂ?'élr C may

be: - a diblock copolynmer conprising a bl ock of a 30 polymer of styrene
and a bl ock of a polyner of ethylene glycol

P ethylegi %%¥§§%); a
di bl ock ébpo%?ﬁ%FdéBﬂpFPsﬁﬂ?z??ﬂﬁﬁﬂﬁﬁﬁ%ﬂyr%ﬁ% ehFRCR Yh Tt a
pol ymer of etdayhﬁaeughyiqola drsporedivnd ese ghycebXfidbeWkt hion ddeniscope of
the invention | ossjble to use one or [e.co atibil.izers C.__The
conpatlblllzé? %99%a???88?é B8 pfép%?gga Fg%?Sthlty below
5.10%3 7/7 measured to the standard IEC93 According to
the application, preference will be given to including
15 a proportion of (B) sufficient to give the final
composition a volume resistivity below 5.10'% 2.cm
measured to the standard IEC93.

The amount of (B)+{(C) is advantageously from 5 to 30
20 parts per 95-70 parts of (A) and preferably from 10 to
20 per 90-80 parts of (A). The (B)/(C) ratio 1is
advantageously between 4 and 10. The amount of C in the
composition may be from 0.5 to 5 parts by weight per
100 parts by weight of composition.
25
Within the scope of the invention it is possible to add
mineral fillers {(talc, Cal0;5, kaelin, etc.),
reinforcing agents (glass fiber, mineral fiber, carbon
fiber, etc.), stabilizerxrs (heat, UV), flame retardants
30 and colorants.

The compositions of the invention are prepared by the
methods usual for thermoplastics, e.g. by extrusion or
with the aid of twin-screw mixers.
35

The present dinvention also provides the articles
manufactured with the preceding compositions; examples
of these are films, pipes, sheets, packaging, cases for
computers, for fax machines or for telephones.



controlled free-radi cal polynerization nethods in the presence of a stable
free radical (generally a nitroxide) follow ng the principle of the
"teaching of WD 9411412 or WO 96/ 24260 or EP 927727. 5 The | evel of
antistatic properties increases with the8 proportion of (B) and, for equal
anounts of (B), with the proportion of ethylene oxide units present in
(B). 10 According to the application, preference will be given to
including a greRAHdPNcef dBpstidd ciaenbsip-phtaidlock NcbBeifmaal is
conposition, a surface resistivity below 5.1013 ?/? nmeasured to the
standard | EC83VERACE®+8¥ng to the application, preference will be given to
i ncluding 15 a proportion of (B) sufficient to give the final conposition
a volune resjstivity_below 5. 1016 ?.cm neasured to the standard | EC93. The
amount of (B&i%%51?¥5a3§3ﬁéageously from5 to 30 20 parts per 95-70 parts
of (A) and pref erBOFYEHPOM (Ort CTEPPePH PO- 8D-Ippd@x0f2 (A) & , Fhee B+ (C)
ratio i s advant y 1 bet 1.4 0. nt 4t he
conposition nmay g§8?32%16_§5p§§gd53§?§x y wgggﬁ?ﬂﬁgr %%5QS§EFS bya%eight
of conposition. 2%-YverPHYt BBMBBope of the invention it is possible to add
mneral fillers (talc, CaCO3, kaolin, etc.), reinforcing agents (glass
fiber, mneral fiber, carbon fiber, etc.), stabilizers ggﬁqt, w), flane
retardat’s 30 anB%86RE 8ﬁ¥é.4Tﬁe‘€5H§6§KFV8H§V8 eth& PHYEAfion are
prepared by the methods usual fdfht hern§ptastics, e.g. by extrusion or
with the aid of tw n-E@réw tkers;~85NhepfBoef—PHhvention al so provi des
the articles manufacturéd with td% prec€di ng céhpositions; exanples

(this product is marketed by ATOFINA with the name

“azocarboxy”)

15 - POE: poly{(ethylene glycol) methyl ether:
CH3;—(0O—CH;—CH,)45—0H

- DCC: dicylcohexylcarbodiimide:

( yn=c=~ )

20
- DMAP: dimethylaminopyridine:
A~ N(CHz),
Ney |
The synthesis is conducted in two steps:
25 1. Synthesis of the AZO-PEG macroinitiator, then
2. (Controlled)free-radical polymerization of styrene
1. Synthesis of the AZO-PEG macroinitiator

30 The table below brings together the ingredients and the
gquantities used for this synthesis:



of these are filns, pi pes, sheets, packaging, cases for
machi nes or for tel ephones. -
given below. 5 Materials used: -

“copol yner

conput ers,

for fax

18 A nethod of preparing a PS-b-PEG bl ock
HO TEMPO (or TEMPO OH) :

4- hydroxy-2,2,6,6-tetra- nethyl-1-piperi¥inyl oxy usually marketed as

1-10- - G- - ( CH2}2-

gl ycol ) net hyl
di cyl cohexyl
The synthesi s is conducted in
macroi niti at or,
1. Synthesis
t oget her the
g2. 832 AZOmol

4- hydroxy TEMPO, 10 - Azocarboxy: 4,4'-azobis(cyanovaleric acid): W8 YH
C NN -- 3(CH2) v 01-1 0 CN 0 (this product s
marketed by ATOFINA with the npnme "azogarboxy") L5 - PQEg®ol y(ethylene
et heraz©H3- (0- - FCH2=CHZY45--=0H DG
rbodiimde: 20 DVAP: di nefPdl ani nopyridind=0101) ) ncH3) 2 N-
[wWo stepsg 25 1. Sypthesi saof74 he AZQ- PEG
t hep2.04 Cont r oI Ted)Tree-radi cal pol ynmeri ion of [styrene
of the AZO-PEG matroinitidf®t 30 The tabLeQbégéﬁLbLLngs
ingredients and the quantgties used|for thiésisynthesils: -- 19
0. 0101 pad. 75 POEt CHrol O 'm8f24 g4. 1 0.0200
g 0.145
DMAP mol 0.0012
g 141.5
CHzClz mol 1.656
g 86.5
THE mol 1.196
The solid compounds (POE-OB, azocarboxy and DMAP) are

10

15

20

weighed, mixed and introduced into a 1 1 glass reactor.
The solvents are then added
the PQOE-OH then

(first dichloromethane to
the THF +to the

azocarboxy) and cooled to a temperature of 0°C. The DCC

dissolve dissolve

is introduced with the aid of a syringe and a needle

{being in solution in the dichloromethane) through a

septum. The reaction is carried out at 0°C for one hour,

and the mixture 1s allowed +to stand at ambient

temperature for 20 hours (with mechanical stirring).
the filtrate 1is
CH,Cl,)

(rotary evaporator at ambient temperature).

The product is then Blichner-filtered:

collected and the solvents (THF and are

evaporated
The residue is then dissolved in CH»Cl;, and Biichner-
filtered. The filtrate

evaporator at ambient temperature)

is evaporated again (rotary
and the product is
dried in a drying cabinet at ambient temperature for

12 h (yield 74%).

Analysis by C13 NMR:

Yield by | Free POE-OH |POE-AZO-POE| POE-AZO | Mn (POE) Time
weight (%) (%) (%) (%) {g/mol)
74 16.2 83.8 0 1823 =z 20 h




DCCnol 0. 0200 g0. 145 DVAPnoI 0. 0012 g141.5 CH2Cl12nol 1. 656 g86.5 THEnoI 1. 196
The solid conmpounds (PCE-CH, azocarboxy and DVAP) are weighed, m xed and
“introduced into a 1 1 glass reactor. 5 The solvents are then added (first

di chl oromet hane to dissolve the POE-OH®@hen the THE to dissolve the

azocar boxy) and cooled to a tenperature of 0C. The DCC is introduced with
the aid of a syringe and a needle (being in solution in the

di chlhor omet hﬁﬂg@%t hegughtsa dke S??ﬁ@ﬁmiﬁéa b@ag:f,lipnNMﬁ_ eaEnyed squtTied OCf for
one hour, and,the mxture is a Lo stand at anbient - te ature for
20 hour's' (w T HECHAR RIS ny S ¥Rt prdict s AP BATNEISHE | ¢ er oc:
the filtrategligcototyestedlandteheasdl venes (THEnandcCeBCRRG)OHLe 15
evaporatgd (rotary evaporator at anbient tenperature). The residue is then
di ssolved in CH2C12, and Bichner- filtered. The filtrate is evaporated
again (rotary. eveporanpbiedt fuabreadicakpprayues)zahdonhe product is dried
i n a drying cabinet at anbient tenperature for 20 12 h (yield 749%.

Anal ysi s by [CI3 NWVR—Yietg-by FreePCE-OR~POE-AZO- PCE POE-AZO W (PQE) Ti ne
(9) Weight Concentration (9)
(g) {mol/1)
802 1.381 0.00908 16.98

The TEMPO-OH ié dissolved in the styrene and then
10 introduced into a flask containing the initiator £from
step 1. The flask is degassed by bubbling nitrogen for
about 20 min. The flask is then placed in an oil bath
preheated to about 140°C. The polymerization is
conducted for 720 min and samples for following the
15 kinetics are regularly taken. The time zero corresponds
to achievement of a temperature of 100°C of the
reaction mixture. At the end of the synthesis, the
product is precipitated in methanol, filtered and dried

in vacuo at 50°C for 12 h.

20
Results:
The analyses were conducted in THF at ambient
temperature.
25
Time {(min) Mw (g/mol) Mn {(g/mol) Ip | Conversion (%)
186 29 700 24 400 1.2 22,07
387 41 500 33 100 1.3 37.62
480 47 000 36 450 1.3 46,54
720 (final) 64 700 50 600 1.3 87.14

The samples were analyzed at 50°C in deuterated
chloroform, using 'H NMR: we determine the PS/PEG ratio

by weight and the content by weight of monomeric



- 20 - 5 These results are determ ned by C13 NVR anal ysis. The initiator
conprises 83.3% of 4,4'-azobis(polyethylene glycol cyanoval erate) and

"16. 2% of unreacted PEG OH. 2. Controlled free-radical polynerization
STYRENETEMPO- OHI NI TI ATOR Wei ght Concentr&tion (g)(g) (g)(not/1)

8021. 3810. 0090816. 98 The TEMPO-OH jis dissolved in the styrene and then 10
i ntroduced i REBLEREE asR28BAt aPRi nfRE hePP S5t orPY r MR EFR UL Thet 1S ask i s
degassed by bhnbbkbhgeai t¢®igerest Obeadbodbr 2018 npsTherdhaskci oidietngdl aced
in an oil ba;ﬁ dgr heat %F‘ to a%ou\%l %400. The pc%l nrgsri zaeti.ocn its recoenduct ed
for 720 nin afd ﬁﬁ*bf‘gs 8r CPEIMESRIAG P hE TPE KTt MG g 57T t aken.
The tine zerbdntegrespogdshet machiveveagks of dhteenPiélat greupf of00haf t he
reactiongm x . Lt f e i IS %qﬁ&s i rectpitated
in nmet hanSr(;ﬂI ,ﬁ?§§T8$% }ﬁ: r |egdaBPn l\%%ﬁﬁk%c%gr H—g i 28%513 R(gtsul ts:
The anal ysestieretbendgspensi AL THEeaPEGrbi ent tenperature. Tine (mn) MV
(g/ mol ) vn (g/ mol )1 pConversion (% 18629 70024 4001.222.07 38741 50033

1001. 337. 62 48047 00036 4501.346.54 720 (final)64 70050 6001. 387.14 The
sanpl es wer eT@ndPyPedPht 180T Ph FEG SURRP LD BY oA IBS nFAHRRR  we

determ ne thehBSMEG £86é9 determined by GPC and deduced a PS/PEG
10 ratio by weight assuming the Mn of the PEG to be
2000 g/mol. The GPC results and the NMR results are in

good agreement.

% by weight PS-b-PEG
Ratio PS/PEG NMR 97%/3%
Ratio PS/PEG GPC 968/4%




by wei ght and the content by wei ght of nononeric -- 21 styrene, based on
the polyner, by integrating the wunresolved conplex peak for the PS
“aronmatic protons &deducti ng the contribution fromthe nononeric styrene),
i ntegrating WReCA4PPERGBeaks of the CH2= group of the BCEORRPR/P@384yrene
and integrating the narrow peak of theZ@ther groups of the PEG To gain an
i dea of the conposition by weight, we used the M values determ ned by GPC
and deduced a PS/ PEG 10 ratio by wei ghtA&88uni ng the Mh of the PEG to be
2000 g/nol. The GPC results and the NVMR results are in good agreenent. %
by wei ght PS_C$- PEG Rati o PS/ PEG NVRO7% 3% Rati o PS/.PEG GPC96% 4% WO
03/ 068861 PCT/FRCP/ 6638251193 COFPALRBNY, ReConB8sPRFGR EInPFiiehg, per
100 parts by-weirgiht :99 -tér 6t @Rt Gy paeishbyoveiaghityafersi StysEpher pol ymer
5 (A, - grog}qjj to 40 parts by weight of (B) + (C, (B) being a copol yner
contai ni ng pol'yam de bl ocks and pol yether bl ocks conprising essentially
et hyl ene oxi defroni flsto( €2Hparte) by ardgh€) olfei(By & ¢O6npati bilizer 10
chosen from ck, £0p0! r ri si {.1eas . pal hzed ock
conpri sing s?%?ehlheeclg%g %{T%Ioz)gg?%%ﬁe%&gﬁ%rpelrl eéog?grgtegoﬁpﬁdﬁfg{ihyl ene
oxi de units, PPRESTPBY/ (BOGKR | SPBYr ikl Btit SEEPAGIBAL e &ty Igng 10x1dg 2. The
conposi tion agigekai Aefciml—chalm 1 4y WhiEn tg@in@ro‘i)oréé,r@?a@ib{ﬂzéjg
suf fici er}it7 to give the fipal _conposjtion a surface resistivity bel ow
5.1013 - ﬁEgéﬁPe ¥9T1tg§°§¥a YYD, comprising at least one
polymerized block comprising styrene and at least one
polymerized block comprising ethylene oxide units, the

(B)/(C) ratio by weight being between 2 and 10.

i5 2. The composition as claimed in claim 1 in which the
propeortion of (B) is sufficient to give the final
composition a surface resistivity below 5.10%% 2/2
measured to the standard IEC93.

20 3. The composition as claimed in claim 1 in which the
proportion of (B) is sufficient to give the final
composition a volume resistivity below 5.10% ?.cm
measured to the standard IEC93.

25 4, The composition as claimed in one of the preceding

claims in which the (B)/(C) ratio is between 4 and 10.

5. The composition as claimed in one of the preceding
claims in which (A) comprises more than 50% of styrene.
30
6. The composition as claimed in one of the preceding
claims, characterized in that the amount of (C) is from
0.5 to 5 parts by weight in 100 parts by weight of
composition.
35
7. The composition as claimed in one of the preceding
claims, characterized in that the polymerized block

comprising styrene is present in C in a proportion of



20 3. The conposition as claimed in claim1 in which the proportion of (B)
is sufficient to give the final conposition a volune resistivity bel ow
5.1016 ?.cm neasured to the standard | EC93. 25 4. The conposition as
clainmed in one of the preceding clains?#n"which the (B)/(C) ratio is
between 4 and 10. 5. The conposition as clainmed jn one of the preceding
claims in whiERM( AP CB%P§§23’YNDV%1‘3WHEn a5, 1ot EP?Feﬁg‘.e HEEPJSYm%ﬂezeéj

conposi tion hB3oeckaicmrtbriizione ofh¢hengregedenmnialsai 16, pebaeaet €@m zed in
that the anmount of gc%r%s %rg 0b5 gop?gtg b% weight in 100 parts by
wei ght of conpSsPF|8 Ft3807 Tﬁg 80%@0 Pt 8n°ds"Erdi'med in one of the
preceding clains, characterized in that the polynerized bl ock conprising

styrene i pgesenty,i,n i part i Qf. - : 04 by
wei ght aﬁg i% tha?hkhggggpﬁﬁggﬁge y Eﬁ%@ eggﬁﬁ%fﬁf%é;%?ﬂyfgﬁéggg?lé?units
is present iAlEIMER achrbPOEET 6ACBf ¥ orRNAG: t 51 BYLlVBRERESAS5 Bloghe

conposi tion agmpkakABd gty Ofid hgresesediing ¢ ciRi BB propragtar iged in
that the polynerized bl ock conprlsln% styrene Iﬁ Ere ent inCinpa
proportion of o il 68°t d 8G8RbyREFht 2850 +h FRAE ¢ p%?i}%‘?lsz%%d bl ock
conpri si ng ebhypkRneodrds iny tetheleiesentden @itk) 14 arpseper tironcof from
40 to 2% by weight. 9. The ca Siti s ¢lLajnmed i.n,.one of the preceding

cl ai s, % ar act &r PZe8°F lPHangﬁgoﬁoggngPi%édbgl8g%ghg6nprising styrene

conprises at |east 50% by weight of 15 styrene. 10. The conposition as

claimed in oge of 1hBe BrBEedNYn CldidiRinklAlartdid 28 1k thalclhey

pol ynmeri zed bl ock conprising styrene conprises glycidyl methacrylate.
claims, characterized in that the polymerized block
comprising styrene comprises at least 50% by weight of

15 styrene.

10. The composition as claimed in one of the preceding
claims, characterized in that the polymerized block
comprising styrene comprises glycidyl methacrylate.

20
11. The composition as claimed in one of the preceding
claims, characterized in that the polymerized block

comprising ethylene oxide units comprises no comonomer.

25 12. The composition as claimed in one of the preceding
claims, characterized in that the block copolymer
comprising at least one polymerized block comprising
styrene and at least one peolymerized block comprising
ethylene oxide units is grafted with glycidyl

30 methacrylate.

13. The composition as claimed in one of the preceding
claims, characterized in that (A) is a styrene-
butadiene copolymer.

35
14. The composition as claimed in one of the preceding
claims, in which the amount of (B)+(C) is from 5 to 30
parts per 95-70 parts of (A).



20 11. The conmposition as clainmed in one of the preceding clains,
~characterized in that the polynerized bl ock conprising ethylene oxide
units conprises no conmononer. 25 12. The conposition as clained in one of
the preceding clainms, characterized rn2that the bl ock copol ymer

conpri sing ag | east one pol ynerized bl ock conprising styrene and at | east
one pol yneri zed bl6€k COTRSLIiRg 3¢t IRAEME DXt thi RECF AR AT Ee¥ 1M t h
glycidyl 30imetidehy taiee ambhntThe qampOsift iicn B! B nesl 20 poe 96t he
precedi ng cgain%r ch%ra grized inthat (A is a styrene- butadiene

copol ynmer. 3 1X%TRe goﬁ%‘Sition as clainmed in one of the preceding
clains, in which the anmbunt of (B)+(C) is from5 to 30 parts per 95-70

parts of {A) 5 2 15. ; oSjti ; |.a] i Nt p j claim
o whi oh & he’ SiounPSof TERE(Cr Fs T St b B Uo- o  BAFreuba(n . 5
16. The conp83Riménm ascbpapabarincdne of t HO T ecddi ngcoppai.Aes  no
characteri ze@donRphBal1kheC@¥RUeses no pol yphenyl ene oxide. 17. An article
manuf actured from a Conposition as 10 claimed in one of the preceding
clainms. 18. The use of the article of the preceding claimfor contact with
el ectronic canmpongmt Sarticle manufactured from a composition as

10 claimed in one of the preceding claims.

18. The use of the article of the preceding claim for

contact with electronic components.



